
This talk will present recent results from ground-based research to support the "Physics

of Colloids in Space" project which is scheduled to fly in the ISS approximately one year

from now. In addition, results supporting future planned flights will be discussed.
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Microscopy and Trackin 

Microscopy:

•30 images/s (512x480 pixels, 2D)

•one 3D "cube" per 6 s

•67 x 63 x 14 tam _

• l O0x oil / 1.4 N.A. objective

•Identify particles within 0.03 lain (xy)

0.05 tam (z)

Particle tracking:

• Follow 3000-5000 particles, in 3D

• 2(X)-I000 time steps = hours to days

•= 4 GB of images per experiment
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PMMA pa t" 1.... IC C_!.:,,.

• made by Andrew Scholleld (Ec inbmgh)

uo_cscen_ (Andrew Levitt, U. Pen )

omonodispcr_:c, c a_ c:_),_lal t|zc

•de n s it y m a!c h in g solv e n!

,_ :_ ,:_: _ • : ...............•._D sa m ples. 1ook > 30 _ m fro m wal I
(> !0 d_amctc_ _:,)

(not to scale)
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Expet  ment 1 Details
iii ........ ! _ ..................... " i if i _ ..,_"_ _ =7"F "_e';"-7""_.7_'Y2";2_'__--_?FFZ-'2__ _.

r_ _ _,,_ .... •_ _ _. 'i ./ _ i • "_ • " ¸" ' ....• 2,3 {im d! a mc Ie r P.N-I,,IA c oli o zd s
., ........... ' ....... _i 7 _._ .•density matched _,oI\_cnt

°ac! I:ike hard s heros

°equilibrium is random HCP

•confi_ca! n ' ,_....s- ". ' ,- ".............. ._D p_ctures......il_ro,:,copy to lake.,

• look 30 in !lc, m co _e....slip

s ingle 2D :i .:_.......;_:--................ :lil!ag¢_,: : D rec o 11s|r_c i 10

.!1(. Iii l!!allv 2D _tices

NAS A/CP--2000-210470 259



"i

Brownian Motion
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Cage trapping:
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Di s iace me n t dist i ,ution II :[_ i (:,i!
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Dynan !cal Heterogene!ty
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Nucleation and Growth of Colloidal Crystals

by Sma|! Ang!e Scattering
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Local crystalli. .. ,at!on

order parameter:

.... , \,:,,_:ldc. M. ,I o,
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Ylm(rii)

qlm(i) = 1/Ni _j(ninl)Yim(rij)
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Ge! morphology
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Gel morphology - chains
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+ Chemical dimension, N_h _ R dchem
=
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